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Abstryractkt

Studies on modified atmosphere storage of mangosteen were
carried out using three stages of maturity namely 18t stage
(first appearance of pink spots), 2 nd stage (extensive distribution
of pink spots) and 3 rd stage (uniform distribution of pink spots).
The fruits from each stage were stored in ¢ardboard box , cardboard
box with polyethylene bag and cardboard box with polyethylene bag
and ethylene absorbent at 10 °C and room temperatures. It was found
that the application of cardboard box with polyethylene bag and
. cardboard box with polyethylene bag and ethylene absorbent at 10 ¢
resulted in the same physical appearances of all stages i.e.the delay
in development of ripening (changing skin color)}, the maintenance of
calyx freshness , the reduction of weight loss and spoilage for
a longer storage period than the application of sgole cardboard box.
However, the application of cardboard box with polyethylene bag and
cardboard box with polyethylene bag and ethylene absorbent at room
temperature resulted in a faster degradation of fruit quality than
those stored in sole cardboard box .- showing by outer skin of fruit
and calyx turned brown or deép purﬁle and some hyphae were observed

lat the pedicels and calyxs.



The effects of the concentration of potassium permanganate
and precooling were also studied,.to extend the storage life of
mangosteen by modified atmosphere storage. The results showed.no
significant difference in ripening development , calyx freshness,
weight loss, spoilage and acceptability of each stage. However,
precooling reduced calyx freshness and subsequently stimulated the
fruit spoilage and reduced the storage life more than those without
precooling.

Sensory evaluation of mangosteen after harvesting and storage
showed that the 3Yd gtage of maturity tended to have a higher
acceptability than other stages., Storage of the 3 rd gstage in
cardboard box with polyethylene bag and ethylene absorbent at 10 °C
had the longest storage life of 5 weeks and was still acceptable.
Storage of the 1 st stage in modified atﬁosphere showed no
development of ripening upto acceptable quality. However, the
ripening may be stimulated by acetylene gas at room temperature.‘
The result showed that they could be riped in 7 days after
treatment and had a higher acceptable quality than .that obtained
from fresh harvesting but the acceptable scores was lower than
the 2 “d'and the 3 Td gtages after storage. The pedicels and calyxs
of ripening fruits were covered with some hyphae.

The chemiéal composition of all stages after harvesting and
storage were similar.Total soluble solid,total acidity as citric acid
and total sugar content tended to slightly decrease whereas reducing

sugar tended to slightly increase depending upon storage time.
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8 2.0 b,z 3.0 b,y 3.5b,xy 4.0 a,X
AAYUMOI L Hia 4 9.0 b,z 2.5 bc,yz 3.0 c,xy 8.5 a.X
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#INIAN (KHCgH404)

i1 ae]

Wivadhegwitign 5 daddad wuuSinasdofadutdu 50 Aaddas
s In s sas e e | fostaasantahinnsan 0.1 veduoa

NSATRAY

USnensefmngunsedatn (Youaz) = Ininad x N x 64 x 100

ug, tevd1ady x 1000

3

o N = upSuomuoy gt husrtaasonian



113

w_ ' o o Il
9. mstderwtimssdn  duitosiiieed
qing
1 j-is
u”ﬁﬂaﬁweﬁﬁﬁ@@ﬂﬁﬁﬁunﬂﬁﬁuuasnﬁaqﬁﬁaﬁﬂHWQUWQ Sadnmru

nsaa et ogti s Snumsusudassnsas st vadinasgu Wiod 4.0 wae 7.0

2 n
10. msTavsinmmasufiviasanuidisug 99 Hand refractometer

36015

]
<]

2
1rﬁhaﬂ1qﬁ“ﬂhqﬂﬂwﬁunnsﬁhuasnﬁaqﬁhaﬁ1311U1ﬂ Yooy Hand

refractometer ﬁwun%uwmva«uﬁvﬁasanﬂ1ﬁﬁhuuﬂﬂunﬂqaaqﬂﬁu%nﬁ

M L4
11.  mshiassiisimtenaidrdusedfaaiimsn 998 Lane and Eynon
volumetric method (AAUURYIIN A.0.A.C., 1990)

punsl

T

1. 1A5UBHR Y10A 250 NARAAS

2, ftun vl 5 uls 10 TUARERS

3. thsed vne 25 SaRdng

4. v1aufulSanas e 250 uag 500 URAAAT
5. 1fiaiSou (hot plate)

6. nssaBngavtuad 1 uaziund 4

775 Lafluae N5 LSy

1. #Easanyin-ae A
- faapuivadnIHe (WIN131ASA (CusOy . 5H,0) 69.28 NN
- asaeudindu waeuiuuSines il 1 ans
~ nRNENHNTEAENTDY (US4
2. d1IREAWIH-AY B
- FeTURA BuiB Bum (190 (ANTTIBIATA (KNaCql4Og . 4H0)

win 346 N5Y
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- asawuitniu
- Bgfuriaasentsd 100 ndu
- vhinBinesdetnduaid 1 des
3. Methylene blue tifutfudasas 1
— AtA methylene blue 1 n¥H dindy uaruduusines i
100 fiaddns '
4, Neutral lead acetate soiution tuiiufouar 10
_ a5A14 neutral lead acetate 50 N%M wiFndu uasusu
vdinag i 500 fialidns
5, Potassium oxalate solution (Hufufous: 10
- YA potassium oxalate 50 NFY windy uasuuuSINng
(3 500 Hadfing
6. Standard dextrose solution
- gﬂ pure anhydrous dextrose WS miiniey 1.5 ndy
- arangwitodn uasudugunes i 500 SRddes
A6ms
1. MSWANNRTFIUFITAERY LH-RY
ASWIANINSE U Incremental method Wi Preliminary
method A% Standard method W38 Accurate mephod ﬁﬁﬁ
1.1 Preliminary method
- WIURAISAERNHIN-RY A R B MDEWAEE 5 UARERT 18
Tuyaguseiuing 250 HRAARY |
- E15AEAY dextrose TN LSed 15 TRddns  (udnaf
tifunaediu i doaine 151w 15 Sundl
- 1M methylene blue 1-2 wua (AYUHHadiiungaein
dextrose NMHAWIY) ninsaaufiiuIumyiv ﬁnwiniﬂﬁﬁnﬁaﬂuﬂ1ﬂ§Uﬁu$ﬁaﬂ

a LI T V)
LADauRE LEHWLINNUARDA LIAN
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~ S MUBHNGYDY dextrose (faddns) fid
1.2 Accurate method

- WURETSRERNE -8 A RE B uNa8Rs 5 Uaddes 3w
vnjusiisun 250 Jalins

~ 18E19AEAY dextrose FINTN (50 avagusHy U
viinesibuningagiussann 1 Haddas

- tygn dudidonten Sy waedimideu 2 Wi

- LPY methylene blue 1-2 wu@

- insa Tasudasaieas 2-3 usa UiesayBmemian
1 i (e IR ASRERMHIIATUSIADY LRDARREA 1A nae (g iU EYe )

- FMUSINASYAY dextrose (Raffin) find

- @THIMAN Factor UBNATTRLANY IW-AY dofl

Factor = titer volume x g. dextrose 4 1 M8,
2. mEsmnuSInamatidias vt anatne
2.1 Avivu§inaaaiind

- 1UtUﬂﬁ“ﬂoQﬂﬁnﬁa@uﬁau1 20 Baddes Wwumuuuinasoue
250 feAdns  1BuinduiSniioy il water bath gampll 70 avAnLERIBEE  uu
1§11

- (BNE15 neutral lead acetate (fufufanas 10 aviu 2
fiaddns  tosu@efietd 10 il

- 1Ay potassium oxalate (iuduforas 10 avlU 0.9 JRRdaS

- vduusinasdeitnducu 250 faddes

- peaviungsamnsay g 4 (hathefinsaeidutednmiery
A e fusinatiomaauen)
~ wTitnonsasndtaudo 1

- guudinesveviuatided s (Iaffeg) Al
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9.2 NSMUSINEaan s
- WivaEodeinserifands 2.1 1 20 TRd8as W0
USusunesyunn 100 faddng

(B HCLl (1+1) avlU 5 TARRAS

f

WTUYUIY water bath pampll 70 aNALERIBUE WO 15 Wi

wrarifin uasvend Bunaedie 1 woduoayay NaoH

vyuusinastetradunfu 100 Taaaas

wrlUtninsenwitwln 1

DIATHIN

r
vgyeas8ad, Wenatiue = Factor x Ysinmtdeae - x 100

(Youas ) ined x uSinasdaad
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MAKYIN ¥,  UUURHDUBN Hedonic Rating Method

ﬁﬂ, uq“aqalcioqnocn-cooouocootlctnoloto.|101}1ﬁo'Qooo.illoiolioolool
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) o g a
MNAHUIN A, ﬂ'\“i']‘lﬂﬂﬂ']‘i')lﬂ'i'“ﬁﬁﬂ'}"ﬂﬂﬁ

mwswwwuﬁnﬁ 1 wanﬂsﬁtﬂsnuwﬂﬁﬂuuu$Uﬁuuuaaﬂ~uuussﬁuﬁu1wauqaﬂsww11qnﬁs

lﬁu#nuﬂquanﬂwusﬁﬂﬂnﬂﬂﬁﬂanuﬁam%nﬁ 10 avEn LR L Budna

gompiifio
seaudfnfign SEHE 11 df F-value
nmsifludhen spegannaaed
(ﬁﬂﬂﬂﬁ)
1 1 5 32.80%*
2 5 61.60™*
3 3 227, 67%*
4 2 57.00%*
5 1 1.0008 (T-test)
2 1 5 ' 93, 20™*
2 5 75.60%F
3 3 51,33%*
4 2 0.50n8
5 1 0.901% (T-test)
3 1 5 61.93%*
2 5 25,13%*
3 3 38.00**
4 1 0.901% (T-test)
5 1 0.90R8 (T—test)

** fanmuendved e ifiadeliv (p<0.01)

ns i seand a1 ity
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H ‘5’
AT NHUINA 2 Naﬂ"ﬁﬁlﬂ'i”wﬁﬂ'nllilll‘iﬁ'i']mlﬂ\lﬂBlluNﬂ'l"lHﬂﬂUﬂ\mﬂUlﬂB\lNRﬁ\lﬂﬁ

sswiﬂ¢ﬂ1ﬁLﬁu%hﬂﬁﬁuﬁnﬁwussﬂﬂnﬁﬂﬁﬁwﬁhﬁqmugﬁ 10 DY BR 1 By

u

uﬂzqmunﬁﬁbq

seduffindege SEHE (A0 -df . F-value
mathiushin YBNEANITHARDY
(Fuah)
1 | 1 5 6.80%
2 5 23.53%%
3 3 32.67*
4 .2 6.2005
5 1 1.00M8 (T-test)
2 1 5 o 9.18%
2 5 39, 20**
3 3 75,67
4 2 21.00%
5 1 1,008 (T-test)
3 1 5 7.50%
2 5 11,90%*
3 3 75,67%%
4 1 1,0098 (T-test})
5 1 0.0008 (T-test)

¥ flansuendsodniiiuaegin (p<0.01)
¥ fimnuandmad WAy (p<0.05)

ns ifimnueni ot iya-dy
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s MHInk 3 NanwﬁﬁtﬂswaﬁﬂqﬁuuUSUsquuavnwﬁgm1ﬁﬂﬁ*nﬁnuaquaﬁqamssuiwv

nﬁslﬁu%haﬂﬂuanﬁﬂu3ﬁuwnﬂﬁﬁwqﬁuﬁqmugﬁ 10 ovenLEa L Buduas

gamfiifoy
sefudfnifeen SEHE (A dr F-value
5 Lfiudne OGN THARDY
(Fuani)
1 1 5 36.,01%*
2 5 164.37**
| 3 3 64.29%*
4 2 83.31%*
] 1 0.75%8 (T-test)
2 1 5 24,88%*
2 5 302.09%*
3 3 5943, 55%%
4 2 2743.88%%
5 1 2.0018 (P-test)
3 1 5 81.91**
2 5 272, 74**
3 3 359, 10**
4 1 2.00% (P-test)
5 1 0.33"% (T-test)

¥ faaendnagw gl (p<o.o1)

ns ifimmuandrate ifus ey
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t £
MmN 4 wamsi essfiarmususovas i Teauduliiuieng (oilee

ﬁzuiﬁqnWﬁLﬁuﬁhﬁﬁﬂuanwwussﬂﬁnWﬁﬁﬁqﬁuﬁqmuqﬁ 10 avenLgRtByd

unzgannfivoy
e duliifagn SEHE LIA7 df F-value
ns Lhusnen YONEANITNARDY
(duaf)
1 1 5 | 47.59%*
2 . 5 34,33%*
3 3 12.65%*
4 2 g,24%*
5 1 18.61%% (T-test)
2 1 5 <1
9 5 8.36%*
3 3 1.50n8
4 2 4,44%
3 1 5 <1
2 4 12.08**
3 3 1.9508
4 1 0.01%8 (T-test)
5 1 4.55% (T-test)

¥ fauuand et iitiusdgliv (p<o.o01)
¥ fianuuend ot e litfudéy (p<0.05)

ns e uuand et W ilyEwY
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d a - ) e o & o
ATNHUINN B Nﬂﬂﬁ?qlﬂﬁﬁsﬁﬁ??ﬂuﬂﬁﬂﬁﬁuﬂﬁﬁﬂsuuuﬂﬁﬁﬁﬂu%uﬁﬁﬂﬂﬂﬂﬁﬂﬂﬂ@EHBHQQR

1sui1ﬁnﬁﬁtﬁu%hBWﬂuﬂnwwussﬁwnwﬂﬁﬁqﬁuﬁqmngﬁ 10 oeFLgat dyd

uagaompivioy
sedudndienn §EHE 1990 df F-value
mitfiving tevgamTnaaDY
(uanf)_
1 1 5 29,97%*
2 5 53.75%F
3 3 7.32%*
4 2 6. 50%*
5 | 1 4,97% (T-test)
2 1 5 2.77%
2 5 25, 71%*
3 3 1.2208
4 2  3.52%
3 1 5 1.0808
2 4 15.02%¥
3 3 5.85%%
4 1 0.38™5 (T-test)
5 1 7.08%  (T-test)

¥ fiownandwod Wi dgie (p<0.01)
¥ flenunansnsat Wisa vy (p<0.05)

ns “ifimuuandad faasdy
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' ¥
MEWNNT 6 AN LA TR NIUTUTIMYD AL (uMn S BN S U T duiauay
tﬁﬂﬂhﬁﬂ%zﬂiﬁ@ﬂﬁ?tﬁuﬁhuwﬁuﬂn1WU$7ﬂﬁn1ﬁﬁﬁqdhﬁqmugﬂ 10 ove-

18 L Buduas gampiifoy

sedudindean SEHE 1IN df F-value
msifudoy  vavganisnaaay
(fua) |
1 1 5 14, 69%*
2 5 45.57%%
3 3 11.08%*
4 2 | 7.49%*
5 1 21.55%F (T-tost)
2 1 5 2.51%
2 5 17,70%*
3 3 2,18Ns
4 2 | 3.54%
3 1 5 2,1608
2 4 . 11, 30%*
3 3 12.92%*%
4 , 1 0.565"% (T-test)
5 1 8.26% (T-test)

** farnmand ot fifuadliv (p<0.01)
¥ fiewuandaeiluady (p<o.05)

ns ifiamiand et iifyady
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AT NEUINR 7 Nﬂﬂ'ﬁﬁlﬂ‘i’]ﬁﬁﬂ')’)ﬂllﬂ‘iﬂ‘ﬂﬂﬂﬂ\iﬂﬂltuuﬂ'l‘itlﬂu%.iﬁ']ﬂf;}mﬁﬂﬂmﬂ‘:I'HJ!!EN

r-y

1ﬁaﬁqqﬂszuéwun13tﬁu%nuw?uanﬁHUSsﬂﬁnﬁﬂéwqﬁuﬁqmnnu 10 8ye-

u

von 4 Busuas gamglidoy
sedudfnifegn 8L 190 dr F-value
s 1fivfnwn U GANITHARD
(dusni)
1 1 | 5 41, 32**
2 5 - 51,63%F
3 3 12, 70%*
4 2 5,73%*
5 1 24.52%% (T-test)
2 1 5 1.8678
2 5 36.70%*
3 3 2.21nS
4 2 4,04%
3 1 5 1.11m8
2 4 18.90%
3 3 8. 42%*
4 1 00,2408 (T-tegt)
5 1 5.03% (T-test)

¥ flenuandrsatefilfssdnliv (p<o.01)
* - flermuandned wiliuady (p<o.05)

s ifimnsuand ot iilea-dy



125

T NENd 8 NanﬂﬁﬁtﬂsﬂaﬁﬂqwuuU3Usquuawﬂsuuuszﬁuﬁﬁﬂuﬂﬂqqﬂuﬁunﬂitﬁu&ﬁUﬁ

tas SEwinen s vy e usinnEs kMoo, uand AU TIINNA

ﬁﬂuuanﬁﬁnW?aﬂuaz1ﬂaaqmw9ﬂﬁaun171ﬁu¥nuﬂ

sV df 88 MS F-value
Treatment 71 121.47 1.72 61.76%*
U@ KMnoy (D) 2 0.07 0.03 1.69n8
msangaupll (C) 1 0.12 0.12 4,00%
seuifin (B) 2 81.73 40.87 1471,19%*
oyns ifiviae (a) 3 ' 35.86 11.95 430, 33%*
DxC 2 0.00 0.00 <1
D x B 4 0.13 0.03 1.1908
D x A [: 0.17 0.03 1.02ns
CxB 2 0.48 0.24 8.69%*
CxA 3 0.17 0.06 2.0078 *
B x A 6 1.75 0.29 10.52%%
DxCxB 4 0.01 - 0.00 <1
DxCxA 6 0,08 0,02 <1
DxBxA 12 0.34 0.03 1.0208
CxBxaA 6. 0.36 0.06 2.19n8
DxCxBxA 12 0.19 0.02 <1
Error ' 72 2.00 0.03
Total 143 123.47

¥ fiewweniveine il dgiy  (p<o.01)
¥ fimwnendneed il iy (p<o.05)

ns iflensandad e iTaTdy
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" 2
wHnk 9 HaMSi TR UTUT MY aYAs ARt ndU1L Rovradiaandy

msiiufisnae sewiemsihuoniesudinmeens kno, wananeiu

Quussuwnnﬁﬁmuﬂaqﬁﬁnﬁﬁaﬂuﬂz1ﬂaﬂqmwgﬁﬁaunwstﬁu%nﬂw

SV df 88 MS F-value
Treatment 71 69.79 0,98 22,65%*
u§a KMno, (D) 2 0.05 0.02 <1
msangoampll (C) 1 6.04 6.04 139.24*%
seuffin (B) . 2 0.07 0.03 <1
oM ihiuine (a) 3 54,26 18.09 416.68%%
DxC ‘ 2 011 0.05 1.2408
DxB 4 0.79 0.20 4.54%%
D x A 6 0.26 0.04 1.00ns
CxB 2 ' 0.32 0.16 3.64%
Cx A 3 2,06 0.68 15,72 **
BxA 6 2.07 0.35 7.96%%
DxCxB 1 2,27 0.07 1.5408
DxCxA 6 0.11 0.02 <1
DxBxA 12 0.74 0.06 1.4288
CxBxA 8 2.16 0.36 8.28%*
DxCxBxA 12 0.51 0.04 <1
Error 72 3.13 0.04
Total 143 72.91

- fiarmandageiiiua vl (p<o.01)
¥ fiaruuendwad winkady (p<0.05)

ns ifianunend ag N ey
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AT NHUINA 10 Nanﬁsﬁ1ﬂsﬂsﬁﬂawuuUsU$quvaqnﬂ$§wlﬁﬂﬁ”mﬁnuaqwaﬁqqﬁsznﬁno
4 Liusneiasdusinmmns KMnO4 UANA WIS TEIN AU U

fiflnsaaua: Liaagamwpiineuns 1iudnw

8V df 33 MS F-value
Treatment 53 1.77 0.03 7.07%%
U3 KMnoy (D) 2 0.02 0.01 1.6018
nsangampll () 1 0,02 0.02 3.2808
sefuifn (B) 2 0.02  0.01 2.2818
0 ymT1Huing (A) 2 1.33 0.67 141, 33%*
DxC : 2 0.05 0.02 5.01%
Dx B 4 0.02 0.01 1.32n8
D x A | 4 0.00 0.00 <1
CxB 2 0.11 0.05 11.26%*
CxA 2 0.06 0.03 6.86%F
BxA 4 0.01 0.00 <1
DxCxB 4 0.02 0.01 1.1788
DxCxA 4 0.03 0.01 1,33n8
DxBxA 8 0.03 0.00 <1
CxBxA 4 0.03 0.01 1,790S
DxCxBxA 8 0.01 0.00 <1
Error 54 0.25 0.00
Total 107 2.02

** flaruuensneag wiiladyiie (p<o.01)
¥ flauuandag ity (p<0.05)

ns Ysiftewaend et ifeady
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aanennnf 11 Naﬂﬁﬁﬁlﬂ%?zﬁHQWNuUiﬂﬁﬂuvﬂﬂU%NﬁmwaIﬁﬂﬂﬂﬂﬁﬁﬂﬂﬁznﬁﬁﬁnﬂﬁ

ﬁﬁnwsaﬂuas1ﬂaﬂqmugﬁﬁﬂunﬁslﬁU#ﬂﬂn

s riasuSinems kno, asndreManuTIIIMERALURY

sy df ss MS F-value
Treatment 53 112340, 74 2119.64 50,31%%
US40 KMnOy (D) 72,69 36.34 <1
msangampli (C) 1771.37 7170.37  170,20%*
seaudfa (B) 7722.69 3861, 34 91, 65%%
pwmifiving (a) 84097.69  42048.84  998.08**
DxC 42,13 21.07 <1
DxB 112.04 28.01 <1
D x A 32.87 8.22 <1
1xB 14,35 7.18 <1
Cx A 6183.80 3091, 90 73,39%*
B x A 4982.87 1245.72 29,57
DxCxB 48,15 12.04 <1
DxCx A 16,20 4,05 <1
DxBx4 182.41 22,80 <1
CxBxA 1543.98 386.00 g.16%*
DxCxBxaA 118.52 14,82 <1
Error 54 2295.00 42,13
Total 107

114615.74

% ﬁﬂawnumnéﬂqaﬂﬁﬂﬁﬁha“ﬁmﬁﬂ_(p<0.01)

s ifimmumnd g e
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{ L ¥ jj (1)
MMl 12 ke eseinrususmasas munsuonuiudues diodven
w5 thutfeeas sewieons diuiniiaeduinens  Kimo,

umné1QﬁuﬂuU$ﬁﬂ?nWﬁﬁﬂuuaqﬁﬁnﬁsaﬂuas1ﬂaﬂqmwgﬁﬁaunﬂstﬁu#nvw

SV df 53 MS F-value

ﬂ:uuunn%gau¥uﬁwuﬁuawtﬂaﬁq@auﬁﬁnﬂﬁlﬁutﬁﬂq (0 dupmh)

Treatment 17 1003. 60 59.04 130.65%*
IEHRN] KMnO4 (C) 2 0.00 0.00 <1
nsangumpll (B) 1 0.00 0.00 <1
sedvdfn (a) | 2 1003. 60 501.80 1110.54%*
CxB 2 0.00 .0,00 <1
Cx A _ 4 0.00 0.00 <1
Bx A 2 0.00 0.00 <1
CxBxA 4 0.00 0.00 <1
Error 162 73.20 0.45

Total . 179 1076. 80

asuuunwsuau%uﬁwuﬁuantﬁaﬁﬁemnﬁqnWSIﬁu¥nu1 4 Hue

Treatment 17 116.89 6.88 5.61%%
U KMnO4 (C) 2 0.21 0.1 <1
naegompil (B) 1 0.05 0.05 <1
sEultn (A) 2 114.18 57.09 46,59**
CxB 2 1.03 0.52 <1
Cx A 4 1.16 0.29 <1
BxA 2 0.13 0.07 <1
CxBxA 4 0.13 0.03 <1
Error 162 198.50 1,23

Total 179 315.39
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AT NN 12 (M)

SV df 8S MS F-value

ﬂeuuunﬂiﬂau¥uﬁﬂuﬁ30vtﬂaﬂqqﬂuﬁqnﬁﬁtﬁu¥nuw 5 duansi

Treatment 17 84.16 4,95 5.67%*
udINm KMnO, (C) 2 1.41 0.71 <1
nsangampll (B) 1 2.94 2.94 3.360S
seduifn (4) | 2 72,41 36,21 41, 45%
CxB 2 0.14 0.07 <1
CxA 4 1.39" 0.35 <1
BxA 2 1.08 0.54 <1
CxBxA 4 4.79 1.20 1.3708
Error 162 141.50 0.87

Total 179 225.66

1t Ak A e e o e o e b e 4k e i Ak At i AL AR SR AR S SN M e S T S Y T P = . S £ b $t T 72 $f $mt T e W B o e . T ke et i g B o ey e

ﬂauuunﬂsuauﬁuﬁwuﬁuaqlﬁaﬁq@ﬂnﬁqnﬁﬁtﬁu¥nﬂﬂ 6 Juath

Treatment 8 22.80 2.85 2.96**
Error 81 78.10 0.96
Total 89 100. 90 1.13

% farmusnsnvadifuadgie (p<o.o1)

ng gifiansuend ot Wiy
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| g .
Mawennfl 13w e daraususuases i ssoatufiuniusaves tiodlen
w¥ens ihutfeuas sewiems diudneienfusinens - kimo,

nmnﬁwoﬁﬂﬁuussuwnwﬂﬁauﬂaqﬁﬁnﬁsaﬂuas1ﬂaﬁqmngﬁﬂau01%Lﬁu¥nvﬂ

SV df Ss MS F-value

o : & o
ﬂsnuunWSﬂauﬁuﬁﬂunﬁusauaqxuaﬂqgmuﬁvnwsxﬁutﬁﬂﬁ (0 Hus )

Treatment 17 943.60 55.51 71, 71%*
USH0 KMnO4 (C) 2 0.00 0.00 <1
NTRAamai- (B) 1 0.00 0.00 <1
seéivdfn (A) 2 943.60 471,80 609,50
C x B 2 0.00 0.00 <1
CxA : 4 0.00 0.00 <1
BxA 2 0.00 0.00 <1
CxBxA 4 0.00 0.00 <1
Error 162 125.40 0.77

Total 179 1069,00

2 ¥
ﬂauuunﬁﬁﬂau€uﬁ7unﬂu5auawtuaﬁqgﬂnﬁvndstﬁu%nun 4 Huewh

Treatment 17 72.70 4.57 2,94%%
USH0 KMnO4 (©) 2 0.84 0.42 <1
nnsangomgil (B) 1 0.02 0.02 <1
seduifn (A) 2 74.74 37.37 24.,01%%
CxB ' 2 1.24 0.62 ' <1
Cx A 4 0.22 0.06 <1

B x A 2 0.7 0.14 <1
CxBxaA 4 0.36 0.09 <1
Error 162 252.20 1.56

Total 179 - 329.91
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s nrnnt 13 (éd)

sV df S8 MS F-value

nzununﬁﬁﬂau¥uﬁ1unﬁusauavtﬁaﬂqqanﬁqnﬁﬁlﬁu§nvﬂ 5 Jua

Treatment ' 17 53.65 3.16 2, 31%¥
13un KMno4 (C) 2 0.30 0.16 <1
nsangaupil (B) ‘ 1 1.61 1.61 1,1818
Uil (A) 2 39.90 19.95 14.63%%
CxB - 2 0.21 0.11 <1
CxA 4 4,70 1.18 <1
BxA 2 3.34 1.67 1.2308
CxBxA 4 3.59 0.90 <1
Error ' 162 220,90 1.36

Total 179 274,55

3 ;) .
nauuunnsaanﬁuﬁwunﬁusauawlﬁaﬁwgauﬁwnﬁﬁxﬁuﬁnuw 8 Humh

Treatment 8 29,76 3.72 2,42%
Error 81 124.70 1.54
Total 89 154,46

* fauusndwadwiltivadols (p<o.01)
* flenwuandeadneilua gy (p<0.05)

ns fiauiend 1 o Ay



133
: gy
mswmnnfl 14 wan153 T iawnsUTwoaz e seondul i oduieos e
faaudens thufleanas sewinems tudnsriaefuSineans  Kimoy

uﬁnﬁﬁqﬁuﬂuussﬂﬁnﬁﬂﬁauﬂaqﬁﬂnﬂsawuas1ﬂaﬂqmn9ﬁﬁaunﬁﬁLﬁU%ﬂﬂﬂ

sV df 8s M3 F-value

nzuuunwsuau%uﬁﬂutﬁaﬁuﬁauaqtﬁaﬁﬁaﬁuﬁqnﬁsxﬁvtﬁuq {0 &ua)

Treatment 17 843.60 49,62 99.,99™**
uSanm KMnoy (C) 2 0.00 0.00 <1
nsangamgll (B) 1 0.00 0.00 <1
ssfiudfn (4) 2 843.60 421.80 849, 90**
¢CxB 2 0.00 0.00 <1
CxA 4 0.00 0.00 <1
BxA 2 - 0.00  0.00 <1
CxBxA 4 0.00 0.00 <1
Error 162 80, 40 0.50

Total 179 924,00

ﬂauuunwsaau%uﬁﬂuzﬁaﬁnﬁauavtﬁaﬁh@ﬂﬂﬁvnnstﬁu%mvn 4 Huam

Treatment 17 135,16 7.95 6.14**
U338 KMnO4 (C) ‘ 2 0.54 0.27 <1
n1saagompil (B) : 1 1,25 1.25 <1
sedudfn (4) 2 132.21 66.11 51,07%*
CxB | 2 0.03 0.02 <1
CxA 4 0.86 0.21 <1
Bx A 2 0.03 0.02 <1
CxBxA 4 0.23 0.06 <1
Error 162 209.70 1.29

Total 179 344.86 .
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gsnang 14 (98)

SV df 58 MS F-value

ﬂsuuunqiﬂau€uﬁ1utﬁﬂﬁuﬁaueq1ﬁaﬂqgauﬁun1ﬁtﬁu¥naﬂ 5 Huat

Treatment 17 88.29 5.19 4.36%*
U3 KMnoy (C) 2 0.48 0.24 <1
nSangampll (B) 1 1.61 1.61 1.3508
sedulfn (a) 2 80.48 40.24 33.76%*
CxB 2 0.34 0,17 <1
Cx A 4 0,59 0.15 <1

B x A 2 2.21 1.11 <1
CxBxA 4 2.59 0.65 <1
Error | 162 193,10 1.19

Total 179 281.39

. . 1) $ 13 |
ﬂauuunnaaau%mﬁwutﬁaﬁuﬁﬂuaqnﬁaﬁh@ﬂnﬁvnWﬁtﬁu%nHW'6 Huat

Treatment : 8 17.00 2.13 2.0308 -
Error 81 85,00 1.056
Total 89 102.00 1.15

** fiauuanded Wila @y (p<o.o1)

ns yiiinnmuansng adne ifd iy
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MTNHUIND 15 Nanﬁsﬁ1ﬂiﬁgﬁﬁﬁﬂﬂﬁﬂ?ﬂﬁﬁuua@ﬂsuuun?$nan¥uﬁ1ugm§nsnwﬁquuaq
LﬁaﬁqgmnﬁﬂnﬁatﬁUtﬁﬂquassauiWQnﬂslﬁU%ﬂHﬁiﬂuﬁﬁU%uﬁmaﬂs KMnOy

nmnmﬂwﬁu1uussﬂﬂnﬁﬂﬁﬂuuaqﬁﬁnﬁsaﬂuas1ﬂaﬂqmugﬁdaunwﬁ1ﬁu§nﬁﬁ

sV daf S5 MS F-value

A N sEaduiuansnYs Sume e aaudens tiuiien (0 Juand)

Treatment 17 901.20 53.01 50, 22%%
URINW KinO, (C) 2 0.00 0.00 <1

nYsangompil (B) 1 0.00 0.00 <1

seaudin (A) 2 901,20 450,60 426, 88%%

CxB 2 0.00 0.00 <1

Cx A : 4 0.00 0.00 <1

B x A , 2 0.00 0.00 <1

CxBxA . 0.00 0.00 <1

Error 162 171.00 1.06

Total 179 ©1072.20

tr a4 l;-’u o
B wuunstayuligainyes sauwad il aaudens ufnn 4 Huand

Treatment 17 107.96 6.35 5,50%*
Udie KMno4 (C) 2 0,08 0.04 <.1
niRagumpll (B) 1 .0.67 0.67 <1
sedudfn (A) 2 104,88 52.44  45.45%
CxB 2 0.14 0.07 <1
CxA 4 1.186 0.29 <1
BxA 2 0,14 0,07 <1
CxBxA ' 4 0.89 0.22 <1
Error 162 186,90 0.15

Total 179 294,86
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s8N 15 (%0)

sV dr S8 S P-value

ﬂauuunwsﬁau%ﬁﬁwuqmﬁhvn&3ﬁuuawlﬁhﬁhﬂﬂuﬁhnnslﬁuihuﬁ 5 &uawt

Treatment 17 81.16 4.77 4,23%%
U548 KMno4 (C) 2 0.48 0.24 <1
msaaompil (B) 1 6.81 6.81 6.03*
Teaudfin (a) 2 65,64 32.82 29,07%*
CxB 2 0.3¢  0.17 <1
CxA 4 0.89 0.22 1
Bx A 2 43 2.16 1.91n8
CxBxA 4 2,69 0.67 <1
Error . 162 182.90 1.13

Total 179 264,06

»
ﬂzuuunﬁﬁaauﬁhﬁﬁu@wﬁhﬂngﬁvuuaqiﬁaﬂh@ﬂuﬁhnﬁslﬁuéhuw 6 duanf

Treatment 8 18,76 2.3  2.95%
Error 81 84.40 1.04
Total : 89 103.16 1.16

¥ e wuendvagrefituadliv (p<o.o1)
¥ dmwuendwedwillivady (p<o.o0s)

S Litlauuand ot e iy





